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PROBLEM TO BE SOLVED: To provide an aromatic polyamide film that is 
useful as a base film for magnetic recording because it has excellent output 
characteristics and traveling properties and provide a magnetic recording 
medium. 

SOLUTION: The objective aromatic polyamide film satisfies the formulas: 
0.1<S5-S10<10; 2X 106<N5-N10<50X 106; and 0.5 X 106<N10. when the 
film has projections at least on one face; the occupancy of the projection 
cross section area on the horizontal plane of 5 nm height is defined as S5 
in %; the occupancy of the projection cross section area on the horizontal 
plane of 10 nm height is defined as S10 in %; the projection density of >5 

nm height is defined as N5 in N/mm2 and the projection density of >10 nm q | I iii I 0 i I > 

height is defined as N10 in N/mm2, and the thermal shrinkage of the film is v l ,,& x h x \ ty<: ^ \\ y i %>. ■-■ 

in the range of 0.3-5% before and after the heat treatment at 180° C in the ."* * " ~ * 

widthwise direction for 30 minutes. 
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B£H (jum2) fc LA: i^TSJ: 
[00 64] S {%) = ( (DXN) /H) XI 00 
US. NaiioScope Ilia ver3.20 AFM (Digital Instrum 
entsttlg) 

ij i/fWA- : >; 3 >-m^ B B B 
>££t- H : * eyn- h 

^SKHB : 5 jw m X 5 um 
iggmm. : 1 . 0Hz 
( 2 ) $IR$$ 

7 4/UA£ii£fr|p]£j|$ 1 OOmrn. d 1 Omm{c43JO 
JUL. 1. 5s^t05rOttl8 0'CT3 0^^ 

mzfaK j*&i$*>:7 4 (D .^siu 

<07 -f (L 0 ) t*>40T<3aW»t. 
[0065] 

aiRffi^ (%) = ( (L 0 -L) /L 0 ) XI 00 

< 3 ) ias. 



7 <7PA2r^rfiIicl 0 W'ft L ^il^iltf)t^ll>;&T\ 7 
4 Jkb0>ffitft#iqe3 0 c mSBlfck C^T' Q*f49X 
$ (1*) »?«Jtv^^-«a»K«idel 6511) Srfflu 
TiSK. SSSrMSgL. £*U>1 Oj&0>r-^WT^ft 

(4) mm^y^m 

iil 0mm(@t5 0mm^§. 3lo5H9j&gti3 0 0m 

( 5 ) HfiM-itt 

^Slfc-Kli T$ K7 ^ >l-A*i|gi /2 i >+<r>T—rtk 

iZX\) y h LtllvCQlzKWZmmizWLiiX . mz'2m 
n.ffL&^'4£IT'2 0 0ni^$ti-& (^3ft;t) : 1 
50g. ^fimm : 4 0 0 m/* ) . ZCVt §W".W»t 

k OB'WxJtk Lfe (ijifaLii^iri ) . iCDHMUbP 10 0 
jL/mUTO^tdWSOilS: a« (O) . 1 0 0/zm£ 
0^&^t4iffi'Jfl14 : (x) k Lti. 

( 6 ) SttJfcftt 

KSrffM l , 3&z*<7>±.izmmmm o . 1 m&? 0 z f 

7b'To-;l'*fflv>-CilSL. 1 00'Cf)K7^^-T' 

m&ztt. zcrymz&mmt • 

x-7-/HS^*^=5r^1t!Hj2r±(*kt/:0. 5fflM 
y AiVi*0>m$mz*i-iZ>$:$JfctL. fekttb 

ElMtfldSRSrW 6 - 3 5mm. «S1 5 0iti{:X'J y 
hL. 6. 5MHztf)IE3S£ 

^©Mienm^t'iefi L- . mistj * tnsK^ dvct- 

[0066] 

© : mmT—ytomw-i- 1 . s d bjjjll 

O:^r-7-fcc7)m* { +0. 5dB£Lh+l. 5dB 
Ai^x-T-kfOH^-O. 5dBl?JLh+0. 5dB 

x : mmr-T t nmir- o . 5 d 
( 7 > mm 

±Ml ( 6 ) (OjatHtSrMUc? -f ./ 
2 4 >Wr— TVtlZZ 'J y K Lfc t»OSr^-7^|ftt 
|it^lSSFT-7 0 0M ( (m iSyXfAilf^r 

[0067]mK=0. 733 1og 10 (T2/T1) 
ZZX'TMXM&JJ. T2tt.$',m$i-}JX'f>Z>. HA K 
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fflt 6 in in 4> X'h 0 . fM F + U- > 

(£Uififfi£ 2 0-40 nmSJS£<7)t<0) . **#Jtftti 
9 0'. jifBMKi 3.3c m/fK j§i£LX hn-? 
Iil5c mTfoh . i<o*ffi-Ta»e Lfc 1 l35«>M£tt 
SrxtK ( 1 ) . 1 0 0@S^»£{lrjuK (100) 

[0068] 

O: I (MK (1 0 0) -juK (] ) ) //zK (1)1 
^0. 05 

A: 0. 05<| (juK (100) -/iK (1) ) 
K ( 1 ) | SI. 0 

x : | (//K (100) - uK ( 1 ) ) /juK (1)1 
>1. 0 

T^OtfifW. NMPJiN-^^/UtnU K> N CTP 
C{i2-^n/Pxl^7^K^n'J F. CPAii2-? 
o;l-A77i-U>> ! 7$>\ DPE{i4. 4' - ->*T 

(^»6cti ) arstfeKyrs f cr>mm\iwm~^ l 

B4*L^NMP{c:9 0 ; &A-%tia^-r-&CPAi: 1 
0^%tffll-r^>DPEi:S:}§j5f .I*ilr9 8. 
5*/U%Kffi3-TSCTPC£&iaL. 2B$S«aflcJ: 

1 lM%(^Si*'JT$ h'^MSr^o. 
[0069] -3r««Lfctt#flSe (80 »1? Ux— f 
>\/X)l>fcV ( F : 7 3 0 0 P . jItBSSS : 0 . 7 
3dl/g. &TPESfcBJrt-) ^Bfc|cL^NMPK2 
0fi&%£=5:£J:dtd§S?f&. FiiLfc. 

'JTS F^&tPEsa^SJfcK'JTS Flc**L3 
jfti^tc&a J: o izma Lfc. 
[0070] ±E^>«(C«»L/SiKU v-?§M*rfcffi# 

ftteK'JV-SSI* 1 6 O-CiOail-C^^Jg^-a:. 

H^nmrKfolz 1 . 2£Sffi«i£-firo*r. 
jivff ( P Hi 1 . 8 k P a . i<M$iLT*^?&tAI. 4 
(T) (i8#*T'&-?*:. ifcKTkttpyw 4 

Zttitl. ZCM. 7->?-tpT\ jSS3 0 0Tj<7)|ai 
STC . 7 4 /VA<7)i|g^r|6jt; 1 . 6 fST'SW^frSn*: 
ft. 2 4 0t:T^W!lB|*ff-7^. COt#iOfilSf*mJS 
lie. 2%/&X'$>->K. ZoLXmm*4. AumO 
5?#gitf'.17$ F7-f/^A£f§£. C07 4/UA{JS5 
-SlO^'l. 2%. N 5-N 1 0?)ffi#6x i o 
•ft/mm*. N 1 0#1 .8X1 0 G H/mm2T-J> 0 , 

W5fa<np>m.m&ifi2. 1%. md. Tt>$r-y)$\<r>\v 

ym^ixtfixl 1. 7GPa. 16. 6GPa. MM 



(9Ufcl5ij2 ) ££f£S-S^SStW;ft£8JtS%i: I . P£ 

1 . 2kPat Lfc.«jWi35JfiW 1 1 F9tttdK§{ L . 3= 

U T 5 F y 4 >V-L fcfcjfc . :«7^ /KMi S 5 - 
S 1 0<7)ffi#6 . 3%. N 5 -N 1 Qcr>m x 2 5X10 
«B/mm». N10* { 6. 5 X 1 O'ft-'nm', tl^fa 
<OfflyR«*3Sf t 2. 8%. MD. TD«-#A«*V>-*'jfty' 
-fil-Wl 11. 6 G P a . 16. IGPa. Mfi'Jittt^* 

x-hstz. 

( mm 3 ) ^am^^ttft £ sm*% t l . p*- 

2. 6k Pa. T*2 5lk aKttOKSrl. 5%/# 

k vtciiMimmi tmrnzmmv. vmv&zv rs 

F 7 < ^-A S:#7^. ;«7< )VM± S 5 - S 1 0 COB*)* 

3. 1%\ N5-N1 O?>0#1 2xl06fi / /n.Tn^ 
N 1 0* { 8 .2X1 0 ! l/mm ! . WitWffrWffi&tf 

0. 5%\ MD, TD#^|fij<r)^>-^*:-eix^i 

1. 3GPa. 15. 7GPa. Mffl1xm i OX'&-? 

(**M4) mwm.&i¥v>mnM.*:8m&%bL. P^ 

2. 1 kPa. T$r3#. «IS«*3SS^1S. 2%/B> 
fc Ltz&Mim&M 1 1 L . 3rmMX 'J T 5 
H7^;PA^. CL<7>7 5- S 1 OOffl// 
8. 2%. N5-N10^t* ? 4 2xlOWmm J . 
N10*>'2. 1X1 0 6 Jl/mni* , ffijft<r>»iWRfeW 

4. 2%. MD. TDttfiKryryrmifiZtL^tLl 
1. 9GPa. 15. 9GPa. WBlfittAW*^ 

(^6£M5 ) ^Sfi^O^nM^ l 0fiM%t L. P 

5:2. okPa.tifzm>&m}&mitmmizmmL. 

^FSBIjK'JTS F7 -f;l-A$rf#3t 0 C07-f;UAi±S5 
-S 1 0<Offi#5. 9%. N5-N1 0<7)ia#24x i 
0 8 l/mm2, N 1 0#8. 1 X 1 0 c ff/mni? . ^ 

fo?y&Mffimw2. 9%. md. TD^^y^yym 

ifi^tl^tll 1. 5GPa. 1 5. 6GPa. BBOiltt 

(^teW6 ) mm£^ftv>mhu&i: 1 2fis%t l. p 
2: i . 6 k p a Lfctawinjtw 1 1 mmzmm L . 

3?mm* 'JTSK7^^5rj|fc. 07 ^ JVAU S 5 
-S10Offl*<6. 5%. N5-N1 0<7)fi£#29x 1 
0 6 ®/mm2. N 1 0#9 .5X1 0 6 fl/mn.2 . m?j 
fofrymmmws. 2%. MD. TD^ltncTH-^^ 
tfHx^tl 11. 2GPa. 15. OGPa. (S'^Wltt 
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WOT t>->tz. Z0)7 ^;PAS:ffiv^m^T--7'1*14ii; 

(mm- ) jtffis^^mjtijts- 1 7«a?^i: u p 

£ 1 . 7 k P a . T£ 8»k Ufc*S*»Ug!ttffl 1 i: Hfit 

rt.-Al±S5- S 1 . 8%, N 5 -N 1 OOft 

#3 1 x 1 O^i/mm'. N 1 0AM 0 .2X1 0<5|@ 
/mm2, (B*|fiJOgUR^*<4 . 3%, MD. .TD* 
Jn<!Wr>'^ r W**l-Wl 10- 9GPa, 14. 1G 
Pa. »fl!fltt#OT**>-?Jfc. ^(7)7^ A'A&ffilrVHB 

y #+— h (/l/-K:'FN3000A. SfiT^ 
#=F*:30. 2 0 0, UTPCfc*-*") fcffiW 
.«ftl**12«l%fcL. P&2. 5k Pa. T£ 14 

». 1 5. 2%/^k 

t fttttiHK L . 9S*ifcK 'J T 5 H 7 >r H A&Wz . £ 
(07<^AIiS5-Sl 0Offi#4. 2%. N5-N1 
0(01*! 19X1 0«ffl/mm« . N 1 0**1 . 7 X ] 0 
6 11/ mm*. tt^A^KlRffiWl. 6X. MD, TD 
ttjnayr^T^&ZiX^iX 10. 7 G P a . 14. 7 
GPa. MMiltttfOTfco*:. ^OT'fJk&fcffllrtfc 

Uti&fBI 1 ) P £ 4 . 3kPat LfclisWiSHIgM 3 t 

7 */kMiS5-Sl 0<7>ffij&*0. 07?*. N5-N1 
0?)<t**l. 7 x 1 0 6 1i/mm 2 . N 10**0. 8X1 
O^'mm!. ffi^fflaaMKffi&Pl . 0%. MD. T 
D#2T|fi]0>^> rmtZtl^tL 11. 4GPa. 16. 
5GPa. iJMflttA'xT'ft-?^:, CLO? -r AA£fflV> 

^©^-T-jiffiTjy/Af ^fftt^x t-?> o mmizmt 

*:<0JiS5-Sl 0. N5-N10fc«fct/N10O£-ffi 

<it"K<J«l2 ) P£2. 4kPa. T£3 5*i\ #3fifff& 

0 . 7%/# i: U^rti*-tiS©JfeCRI 2 i: |q&fc:lg0t 
U 5fF#g-tf 'J 7SK7^ 1^)7 AAli 

S5-S1 0<?>tt#9. 1%. N5-N 1 0<0ffi#*l 0 
X 1 O'fi/mrnZ, N 10**0. 8X 1 0 6 {I/mTn* . 
^#fac^JRf8i35#0. 2%. MD. TD&jjtHiCO^y 
ttWHl&ll 1. OGPa. 1 5. 6GPa, oSB'J 

X1±*frotz . gifetf!) 2 £Jt'<lfl#tt**<£TL*:<7)(;tN 
<JfcttW3) P£3. 9kPa. T&3 6#i: Lfc«*> 

i&mm 1 mmzmssi i . %mmx \) r $ h ? a j^j* 



£'&tz* 4 A-AUS 5 - S 1 0 Oil*' 12.1 

% . N5-N1 0£7)ffl* 5 8X1 O'ft/mm 1 . N 1 0 
**3. 1 X 1 0 Ml/mm*. i|g^|fiI^S<iJK^^3!)'2. 4 
%. MD. TDS-^c^y^^^ill 0. 3G 
Pa. 15. 4GPa. HMftttaWft^fc. £4)7 

liS5-S10.N5-N10 cr>&m.)J t &iP tztdh t 

(imM4) P*:2. 4kPa. T£ 1 0#. 
JK* 2 2 . 8 Lfct3bW4|gifc0! 2 1 |SJ«{=^I1 
L. 'JT 5 Y7 4)W*Zniz. Z<7)7 <)VM± 

S5-S1 OOfilA'G. 5%. N 5-N 1 0tf>ffi#24 
X 1 O'tt/mm*'. N10#2. 1/1 0«i/'mm«. 
41^T&H7^iR^A'6. 4%. MD. TDSofrfaf.HrV 
WWWO. 7GPa. 15. 7GPa.|ffl 
ti&tfy.X'hitz* c<07^l-A*:fBu^;i^f-7^ 
ttli*-/Wfc«A7 h'^ -yj-t>m< &ji&yx-& 0 . 
^fH4*'A-Cfc 0 . mmizMz. o h i»0yX-\S?£fr~>1z. 

m&m 2 izit'<$mmtfi&T Lfz<Di$m$m%&<'miJ t m 

ij>^tz1zV>t$mX'£&„ 

Otmm5 ) P$r4 . 5kPat LttZMtmm 1 1 

mmzwm i . urs y?j aa $■ »t . z\ n 

7-fAAIiS5-Sl 0O1I//1 0. 7%. N5-N1 
0f0ffi*'4 6X1 0 6 f*g/mm 2 . N 10**1. 3x10 
5 i/mm J . (B^ri-JC^JC^B^yj* 1 . 2%. MD. TD 
&imcryryri£tff;ti?tL-i 1. 8GPa. 16. 3 

GPa. Mmi&tf&T&^tZ. C\<7)7 < iVJ+tmWz 

m.%T—T\i\&-htf*- x-mimfi&x'h *mmzmz. a 
4t,^>t'(i^o-t. msmikzi^mw&.imTi.tz 

(T>\is 5 - S l 0:o*:*:£ < . iKOfitttt^^Ti* 

( KMffl6 )P*5. 3kPat L7t(i*>(i|gM096 t 

7-<;^iiS5-S10<7)l!!l t 0. 0 5%. N5-N1 
0^)fi&3!)*3. 2xi 0 6 f/ram ! . N 1 0**7 . 5xl 
0 6 ji/min2. <S^T|6lC^iJR®^*>'3. 2%. MD. T 
D S-^fatf^y 7'^**-eil-ftl 10. 4GPa. 15- 
IGPa. iBBUfLtt**xt'i5o7t. vI^7^/PA*ffl^ 

^tWIi^fc. i«ill5i|6t2it<Slt#14A*{STL 
^OliS 5 - S 1 0 < J^Sim* 1 ^^ ^tztzth 

tmmx-th. 

(im.ffl7) l } Sr2. 2k Pa. T*r3 5fpt Ltzlli)* 

£Wz. Z<T)7 4)VM3.S5- S 1 OcM/fiS. 7%. 
N5-N1 0<7>ffi**52X10 G li/mTnZ. N 1 0** 
2. 1 XI 0"(i/mmz. <H*f6)^«R8fl^** 1 . 3 
%. MD. TD&?jficrrt'y?mtfZix?ix) 1 . 3G 



(tl 0) )0 2 



Pa. 1 6 . 5 G P a , fflfflilfktf&-Xh^tl. ZCO? 

*)mmtz®£ -) & to-m**^*. mam i tJt'^ft 

ttttPttTLfceXiN 5-N 1 0#*£ < . *aBW¥» 

(it$3M8) P£2. 6kPa. T$-40»}:LW 

Z.<T> 7 -f /kM*S 5 - S 1 0<7)<g//0 . 5 %. 
N5-N 1 OffMtfl . 8X ] 0 6 fla/mm J % N10A 5 
4.9X1 0 6 fi/mm2 . ffi^<£g&Rt8>$tt'2 . 9 
%>MD. TD#J"|»I«t>/fm-fillO. 6G 
Pa. 14. 6GPa. Bfi«l.tt*«A"CJiofc. £<?>7 

StttffitTLfc^iN 5 - N 1 0#/h$ < . t— 7fc L 
(Jt«C<?«9) PES<^^jn«Srlfifi?b\ PS: 3. 5k 

pa. ts- 3 2#£ \^td,if^\imm2 tmmmm 

U 3?#&tf-yT$ H7 <>iJ±>kWz. zcoy ovMi 

S5- SI O0M.tf9. 6%. N5-N10W48 
x 1 0 6 I/mm« . N 1 OtfO .4X1 0'.ffl/mm ! . 
"fiS*r6j^»Ri^* J 0. 8%. MD. TD#^lSjtfO-\»> 
WWflll 1. 9GPa. 17. lGPa. pft^ij 

&Jjtf±X'7m&ti s xX'jb Officii -3 S tot'fi^ 
^J£CT2HJt'^tttt* J ®TL.^{±Nl 

[007 1] 
[Ifel 3 
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(5i) int. ci. 7 mym& fi <##) 

{COSL 77/10 (COSL 77/10 

81:06 ) 81:06) 

F*— -M##) 4F071 AA50 AA56 AA64 AF20 AF20V 
AF27 AF61 AF61Y AII14 
BA02 BB02 BBOS BC01 BC14 
BC15 

4.1002 CF002 CG002 CH072 CJ002 
a061 CH042 CN032 FD010 
GS01 

5D006 CB03 CB05 CB07 
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